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Abstracts / Osteoarthritis and Cartilage 22 (2014) S57–S489S354the acetabular dome and perpendicular to the acetabular rims (Plane A90
to P90, Fig 1) for evaluation of the acetabular cartilage. Radial fast spin-
echo T2-weighted images on matched planes were also obtained for
evaluation of the acetabular labrum. In each radial image, the acetabular
cartilage area on the weight bearing was deﬁned manually, which was
further subdivided into medial (Zone M) and lateral zones (Zone L) of
equal lengthusingour custom-made software (Fig2). Average cartilage T2
values in each zone, and lateral-medial (LM) ratio, which was deﬁned as
cartilage T2 value in Zone L divided by that in ZoneM, was calculated. LM
ratio was employed due to adjust physiological variations of cartilage T2
among individuals. Labral tear was deﬁned as abnormal internal signal or
exhibiting effusion extending into labrum. Relationships between labral
tear and cartilageT2 value or LM ratio at the adjacent cartilage zoneswere
evaluated.
Results: Acetabular cartilage T2 values at Zone L were signiﬁcantly
greater in the dysplasia group than the control group on all planes,
while T2 values at Zone M were signiﬁcantly greater only on the S and
P90 planes in the dysplasia group (p<0.05, Fig 3). The LM ratios on all
planes except the P30 and P60 plane were signiﬁcantly greater in the
dysplasia group (p<0.05, Fig 4). Labral tear was observed in seven of
nine joints (24/63 planes) in the dysplasia group and in two of eight
joints (3/56 planes) in the control group. In the dysplasia group, labrum
tear was found most frequently in the A90 and A60 planes, followed in
the A30, S, and P30 plane. Cartilage T2 values at Zone L and LM ratios
were signiﬁcantly higher in cartilage with adjacent labral tear than
cartilage without labral tear. (p<0.01)
Conclusions: Distribution of cartilage T2 value in dysplastic hips
without radiological osteoarthritis was different from that in healthy
volunteers. After adjusting individual variations of cartilage T2 using LM
ratios, T2 values at lateral zones were signiﬁcantly greater in almost
planes in patients with dysplastic hips, especially anterosuperior
planes. Cartilage T2 values at lateral zones were signiﬁcantly higher in
cartilage with adjacent labral tear than cartilage without labral tear.
These results were supported by signiﬁcant associations between labral
tear and T2 increase at the adjacent cartilage, and were in accordance
with previous arthroscopic ﬁndings in patients with hip dysplasia. In
further studies, it is important to investigate associations between
degree and location of degeneration in acetabular and femoral cartilage,
and clinical symptom among patients with hip dysplasia and femo-
roacetabular impingements.
Fig.1. Deﬁnition or radial planes
Fig.2. Radial T2 mapping in a patient with dysplastic hip (A) and a healthy
volunteer (B) (L: lateral zone, M: medial zone)Fig.3. T2 values of lateral zones and medial zones in each plane
Fig.4. LM ratio of both groups in each plane (*p<0.05)
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AND MRI SUBREGIONAL CARTILAGE THICKNESS CHANGE OVER THE
FIRST FIVE YEARS AFTER ACUTE ACL INJURY – DATA FROM THE
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Purpose: In parallel abstracts, we report serum concentrations of Car-
tilage Oligomeric Matrix Protein (COMP) and Cartilage Intermediate
Layer Protein (CILP) as well as MRI derived subregional changes in
cartilage thickness over 2 and 5 years after ACL injury in the KANON
cohort. The purpose of this study was to relate change in MRI cartilage
thickness and the two above molecular serum biomarkers of cartilage
remodeling.
Methods: 121 young active adults with an acute ACL tear were studied
as part of the KANON randomized controlled trial. Sagittal MRIs (3D/
WATSc) and serum samples were obtained within 5 weeks of the tear
(BL), at Y2 and at Y5 follow-up; 107 (81men, 26 women; median age
25.6y; age range 18-36) had complete series of MR images. Subre-
gional cartilage thickness was analyzed in 16 femorotibial subregions
and change between BL and Y2 and between Y2 and Y5 was sum-
marized by computing a cartilage thinning score (summarizing all
negative subregion changes) and a cartilage thickening score (sum-
marizing all positive subregion changes) in each knee, regardless of
location. A total subregional femorotibial cartilage change score was
also computed by summarizing magnitudes of all subregional
changes, independent of their direction. Serum concentrations of
biomarkers were measured with a commercially available COMP
sandwich ELISA (AnaMar AB) and an in-house research competitive
Table 1
The correlation between serum COMP and CILP concentrations and cartilage thickness change as visualized on MRI over 5 years after ACL injury
Cartilage thickness change score Cartilage thickening score Cartilage thinning score
BL/Y2 Y2/Y5 BL/Y2 Y2/Y5 BL/Y2 Y2/Y5
COMP
At BL 0.142 0.012 0.216* 0.039 0.265** 0.056
Change 2Y–BL 0.074 0.034 0.002 0.037 0.111 0.005
Change 5Y–2Y 0.232* 0.126 0.280** 0.025 0.073 0.001
CILP
At BL 0.066 0.006 0.028 0.012 0.019 0.030
Change 2Y–BL 0.003 0.015 0.186 0.104 0.086 0.144
Change 5Y–2Y 0.003 0.008 0.179 0.030 0.156 0.081
Spearman correlations. * p<0.05; ** p<0.01
Figure 1. A) Middle and posterior cartilage slopes and subchondral bone
slope (MCS, PCS, BS) B) Meniscus-cartilage and meniscus-bone wedge
angle (MCA, MBA). C) Meniscus-cartilage and cartilage-bone height (MCH,
CBH).
Abstracts / Osteoarthritis and Cartilage 22 (2014) S57–S489 S355inhibition assay for CILP (AnaMar AB). The relation between subre-
gional MRI changes and serum biomarker concentrations was tested
using the Spearman correlation coefﬁcient; no correction for multiple
testing was made in this exploratory analysis.
Results: Higher BL serum COMP concentrations predicted greater carti-
lage thickening (r¼0.22, p¼ 0.025) and thinning (r¼0.27, p¼ 0.006) over
the ﬁrst two years after acute ACL injury. BL serum COMP or CILP con-
centrations were not correlated to change in subregional cartilage thick-
ness for any other investigated time period (Table 1).There were no
signiﬁcant associations between concurrent change of COMP or CILP
serum concentrations and subregional cartilage thickness change
between BL and Y2 (-0.11r0.19) or between Y2 and Y5 (-0.03r0.08).
However, greater overall subregional cartilage thickness change between
BL and Y2 predicted a decrease in serum COMP concentrations between
Y2 and Y5 (r¼-0.23, p¼ 0.017). Thiswas drivenby a signiﬁcant association
between subregional cartilage thickening between BL and Y2 and serum
COMP change between Y2 and Y5 (r¼-0.28, p ¼ 0.004). No other sig-
niﬁcant associations were found between subregional cartilage thinning
and serum COMP or CILP changes (Table 1).
Conclusions: Our results are the ﬁrst to report on longitudinal associ-
ations between serum biomarkers and subsequent MRI cartilage
changes in the ACL injured knee. Higher serum COMP concentrations
within 5 weeks of acute ACL injury predicted both cartilage thickening
and thinning over the ﬁrst 2 years after ACL injury. Further, increased
cartilage thickening over the ﬁrst 2 years after injury predicted a
decrease in serum COMP concentrations between Y2/Y5. Continued
follow-up of this cohort and further biomarker analyses may clarify the
relationship between early cartilage matrix changes, cartilage structure,
and risk of later development of osteoarthritis.
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CHANGES IN ARTICULAR CARTILAGE AND POSTERIOR MENISCUS
GEOMETRIES AFTER ANTERIOR CRUCIATE LIGAMENT INJURY
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Purpose: Anterior cruciate ligament (ACL) injury is often immediately
debilitating and can lead to early progression of post-traumatic osteo-
arthritis (PTOA), regardless of whether treated with surgery or reha-
bilitation alone. The geometry of the tibial plateau subchondral bone,
articular cartilage surface and meniscus has been associated with the
biomechanical function of the tibiofemoral joint and the risk of suf-
fering an ACL injury. Most of what is known regarding the relationship
between tibial plateau geometry and the risk of ACL injury has come
from case-control studies that use the injured leg of ACL-injured sub-
jects to identify risk. Inherent to such studies is the assumption that the
ACL injury does not modify the risk factor. Few studies have inves-
tigated acute changes in tibial morphology shortly after injury. The
objective of this study was to investigate side-to-side differences in
tibial plateau geometry within ACL-injured and uninjured control
subjects. We hypothesized that differences in tibial plateau geometry
would exist within ACL-injured subjects while uninjured control sub-
jects would display no side-to-side differences.
Methods: Our institutional review board approved this study. Bilat-
eral MRI scans were acquired on 88 subjects that suffered ﬁrst-time,
non-contact ACL injuries (27 males, 61 females) and 88 matched
controls with no history of an ACL injury or other knee pathology. ACL
injured subjects were scanned after injury but prior to surgical
reconstruction (Median: 15, Range: 1-110 days post injury). In themedial and lateral compartments, the subchondral bone, middle
articular cartilage, and posterior articular cartilage surface slopes were
measured relative to the tibial coordinate system anteroposterior
directed axis (Figure 1A). The angles formed by the wedge shaped
proﬁle of the superior surface of the posterior meniscus relative to the
underlying articular cartilage, and relative to subchondral bone were
measured (Figure 1B). Lastly, the height of the posterior aspect of the
meniscus from the surface of the articular cartilage and the posterior
surface of the articular cartilage from the subchondral bone were
measured (Figure 1C). Within subject comparisons were made
between the injured and uninjured legs of ACL-injured subjects and
between the two healthy legs of control subjects. Paired Student’s t-
tests were used to test differences.
Results: There were signiﬁcant differences in tibial plateau geometry
when comparing the injured leg of the ACL injured subject to the con-
tralateral uninjured leg. In the lateral compartment the injured leg had
